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Abstract

Peer assessment can be a valuable learning ttedéher education, because it
supports student teachers to acquire skills treaessential in their professional working life.
In this article a theoretical framework is preseritewhich the training of peer assessment
skills by means of peer assessment tasks is inézgmateacher education courses. Theories
about constructive alignment, student involvemerstructional design, and performance
assessment underlie the framework. Furthermoreyarview of three empirical studies is
provided to illustrate the implementation of thenfrework in a teacher training context.
Results show that the framework offers powerfutiglines for the design and integration of
peer assessment activities in teacher trainingsesutn general, the peer assessment tasks
that were embedded in the courses lead to a gangadvement in students’ peer assessment
skills as well as their task performance in the donof the course. Implications for course

and curriculum design are discussed.
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A Theoretical Framework for Integrating Peer Assesst in Teacher Education

Teacher training colleges face the complex tagddtaate student teachers who, in
turn, have to educate pupils in elementary schadaise future. Two recent trends in
education, that is, the design of memmnpetency-based curricuéand thanvolvement of
students in assessmédkerloop & Wubbels, 2000), urge teacher trainiofjeges to modify
their educational practices. In this article, weuer that the use of peer assessment in the
curriculum of student teachers fits well in a cotepey-based curriculum and that it fosters
student involvement in assessment. To be effedtiowever, peer assessment training should
be embedded in the existing course material thd¢s$sgned according to a performance-
based approach (Mehrens, Popham, & Ryan, 1998prd&ent a theoretical framework for
integrating peer assessment in teacher educatiamelhas three empirical studies in which
teacher training courses that were designed asuptdithe framework were evaluated.
Peer assessment and competency-based education

Institutions of higher education in general aretowously challenged with a demand
for competency-based learning. A curriculum shdatiis more on competencies such as
learning to learn, interactive skills, communicatgkills, information processing, problem-
solving, and reflective skills (Tillema, Kessels Meijers, 2000). Skill-based learning is an
ongoing issue in the domain of teacher educati@rl{iiy-Hammond & Snyder, 2000; James,
2000; Kremer-Hayon & Tillema, 1999; Willems, Stakerg, & Veugelers, 2000). A number
of teacher training colleges collaboratively forated a broad scale of skills student teachers
need to develop. These skills of a primary scheather are reported in a vocational training
profile (LPC, 1995), which consists of 41 skillieke skills represent the overall accepted
knowledge, proficiency and attitudes a primary stheacher needs to acquire.

The skill to assess the work of peers is a speskiit of the vocational training profile

of primary school teachers. The process wherehyithehls evaluate the performance of
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their peer is callegeer assessme(falchikov, 1995; Freeman, 1995). In our view,rpee
assessment is a powerful didactical method foiegcskills that are important for the
teaching domain for at least four reasons. Fiesicliers have to work together, learn from
each other and become a member of a learning sason (Verloop & Wubbels, 2000).
Besides, the importance of communication betweachiers in schools has been endorsed by
many researchers (Cohen, 1994; Johnson, Johnséohi&son-Holubec, 1992; Sharan &
Sharan, 1994; Slavin, 1995). In a peer assess@agntstudents have to communicate and
collaborate and, thus, are able to acquire comnatioit and collaboration skills. Second,
discussion about reflection is an ongoing issueacher education (e.g., Korthagen, 1985,
2001; Newman, 1996; Reilly Freese, 1999; Rich&®9). Encouraging students to assess
each other’s contributions to discussion and dismuas in peer assessment, is further
exposing them to the skills of critical reflectiand analysis (Birenbaum, 1996; Sambell &
McDowell, 1998). Reflection skills are conditiorial making reliable judgments about
peers’ work. Thus, peer assessment fostdhsction and the development of reflection skills
Third, student teachers will become assessorsinawvn classroom and, therefore, they will
have to design assessments as prospective teattodikiren in primary schools. It is
therefore advisable to teach student teachers diomake critical judgements about the
performance of their peers, and, later on, aboribpaances of children. The last reason for
the importance of peer assessment in teacher ealugsithat after students have left higher
education, they are likely to rely heavily on tbhdgement of their peers to estimate how
effective their performances in the school are YBroRust, & Gibbs, 1994). Being able to
interpret the work of colleagues and peers is assary prerequisite for professional
development and for improving one’s own function{N@rloop & Wubbels, 2000). Training
in peer assessment skills stimulates this mutdialence to take place at a professional level.

Performance assessment as a fundament for peessassat tasks
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Peer assessment is regarded lasaning tool that may have positive effects ofiski
that are relevant for teachers. In our view, penfmmceassessmershould be the fundament
for peer assessment tasks. Performance assessareedisscribed in terms of a certain
performance that is content related and is perdemgeworthwhile and relevant to the student
in relation to their future profession. This perfance may or may not represent an authentic
situation (Wiggins, 1989). Performance assessnoeniskés on the ability to use combinations
of acquired skills and knowledge, and thereforeifitwell with the theory of constructive
alignment and powerful learning environments (LiBaker, & Dunbar, 1991; Birenbaum,
2003).

Performance assessments require individuals ty aplgvant knowledge and skills in
context, not merely completing a task on cue. Sitglare observed while they are
performing, products they create are examinedtlaadevel of proficiency demonstrated is
judged. Performance assessment can be based oplenpitbducts or processes, for example
essays, reflection papers, oral assessments, siomslaprocess-analyses, group-products, and
work-samples. Judgments are made about the leaahiévement attained by comparing
student performance to predetermined standardstédlents have the opportunity to attain
the standards, whereby they can play a crucialinobeaking judgments about the
performance of their peers addfining appropriate criteridor these performances. The
importance of the negotiation about criteria hasaaly been stressed in several studies
(Boud, 1995; Orsmond, Merry, & Reiling, 1996; 192000). Or as Stiggins stated: “Once
students internalise performance criteria and s@ethose criteria come into play in their
own and each other’s performance, students oftearbe better performers” (1991, p. 38).

As opposed to most traditional forms of testingfg@enance assessments do not
provide clear-cut right or wrong answers. The penfance is evaluated in a way that allows

for informative scoring on multiple criteria. TH&saccomplished by creating assessment
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forms. In these forms teachers determine at whet lef proficiency a student is able to
perform a task or display knowledge of a concept.dxample, the different levels of
proficiency for each criterion can be defined. dsine information of the assessment form,
feedback is given on a student's performance eithitie form of a narrative report or a
grade. A criterion-referenced qualitative approaatiesirable, whereby the assessment will
be carried out against the previously specifiedgparance criteria. An analytic or holistic
judgment then is given on the basis of the stantte&tudent has achieved on each of the
criteria. The basis of the effective applicatiorpefformance assessment methodology is
thoroughly trained raters relying on sound perfarogacriteria to observe and evaluate
student responses to quality exercises (Stiggb&4 )1
Designing performance assessments

A common error in designing a course or unit ofigtis to leave the development of
the performance assessment as a final activityaéfan, 1991). The compatibility between
learning, instruction and assessment is a basiorgsgon for our framework. Biggs’ (1996,
1999, 2001) theory of constructive alignment anddats’ (1987) approach are useful to
design courses and performance assessments. Epsircsin be taken to design courses in
which instruction and assessments are completigjyead. First, teachers must have a clearly
defined purpose of a course. The concepts, skilld,knowledge that have to be assessed as
well as the level at which students should be periitg must be determined (Stiggins, 1987).
Second, it must be decided what type of activitst Iseits the assessment needs. This can
result in a skill decomposition in which the relavakills are ordered hierarchal, or in which
they are organized in a concept map. In the thed,slecisions should be made concerning
the assessment task. Issues that must be takesccwont are time constraints, availability of
resources, and how much data is necessary in trdeake an informed decision about the

guality of a student’s performance. Finally, attez assessment task is determined, the



A Theoretical Framework For Integrating Peer Assesd 7

elements of the task that determine the measwaazless of the student's performance needs
to be defined. Sometimes, these can be found oabed job-profiles.

Most of the time, teachers have to analyse skillsroducts to identify performance
criteria upon which to judge achievement, whichas an easy task. Criteria should be
significant, specifying important performance comeots, represent standards that would
apply naturally to determine the quality of perfamae when it typically occurs (Quellmalz,
1991). The criteria must be communicated clearlgrtd be able to be understood by all
involved. Communicating information about perforroarriteria provides a basis for the
improvement of that performance. When a teachephased through this procedure, study
tasks can be designed in which students are prfaréhe performance assessment. These
study tasks are directly related to the performassessment task at the end of the course.
Designing courses in which peer assessment isratted)

According to Sluijsmans, Dochy, and Moerkerke ()9®acher educators should be
supported in the design of learning activities imah peer assessment is integrated. The
abovementioned design guidelines of Stiggins (188&)helpful. Step 1 of the design process
is to define the purpose of a course. What shoeldrbphasized is that a course that includes
peer assessment tasks contains multiple learnialg.gbhe performance of the student at the
end of the course is content related and can letldéabas thdirst order goalof a course.
Acquiring peer assessment skills is subsequentbgrated as higher order goain a
particular course. Students learn to evaluate doese-content related performances of peers
at the end of a course. Peer assessment can ticossidered as a performance assessment
that is superposed on the content-related perfazemassessment. When the acquisition of
peer assessment skills is one of the purposesaii@e, at the end of the course students
should be capable of making arrangements in wihiel hegotiate with students of similar

status about the design and appropriate criteripetific study tasks and performances. The
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student should also be able to take the respoitgituilmake critical judgements about the
performances of a peer applying the appropriateraii It should be noted that peer
assessment skills are not easily and automatiaatiyired. Peer assessment is considered as a
complex skill that needs to be developed (Birenhal®86; Reilly Freese, 1999; Sluijsmans,
Dochy, Moerkerke, & Van Merriénboer, 2001). Studenho are novices in assessing are
insecure about their ability to assess and inditetethey need more guidance on the

marking criteria (Cheng & Warren, 1997; Woolhoukg99). Normally students need explicit
training in assessment techniques during the caarseke reliable and acceptable
assessment reports (Boud, 1990; Hanrahan & 1s2804).

The method of skill decomposition is applied tonitiliy constituent skills (Van
Merriénboer, 1997). The task to peer assess iehrdkwn into separate skills and these
skills are practiced one at a time, before beirgmeined and practiced as a complete task
(step 2). In Figure 1 the skill of peer assessnsemiodelled. Each constituent skill of the peer
assessment is further described (see Table 1).fbratiais decomposition were gathered
through literature review and feedback from experthe area of peer assessment. The
horizontal relationship in Figure 1 illustrates wiimore specific skills are necessary in order
to be able to perform the skill under consideratitime vertical relationship illustrates which
other skills are necessary to be able to perfompter assessment skKill.

*»***INSERT FIGURE 1 ABOUT HERE****
*»***INSERT TABLE 1 ABOUT HERE****

The performance assessment task for determininguhlity of the peer assessment
skill should then be chosen (step 3). Normally th&k is to write an assessment report about
the performance of a peer at the end of the coiifés.assessment report can be used for
summative assessment purposes, while the embeddeagsessment tasks have a more

supportive function in developing the skills thed aonditional for conducting a peer
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assessment. Both the quality of the assessmentsepual the performance assessments can
be examined by the teacher educator. Assessinmetireassessment skill is however still very
rare in teacher education.

Based on the skills presented in the model, caiteaive to be defined for a good
assessment report (step 4). Written assessmeeaxpeflt assessors can be used to determine
these criteria. Criteria are determined regardmeguse of adequate criteria, giving feedback
and the style of a written assessment report. dntjwe, students write a qualitative
assessment report about a performance of one @ pears on a blank peer assessment form.
A rating form has to be developed to analyse tladityuof the peer assessments that were
written by the students. Naturally, this ratingnfiois based on the criteria for a good
assessment report. Teacher educators use the f@tingo determine the quality of the
assessment skill.

An Integrated Framework For Training AssessmenitsSki

In Figure 2, itis illustrated how the conceptssamrged in the previous sections are

integrated in a framework that underlies our tleew®irical studies.
****INSERT FIGURE 2 ABOUT HERE****

Overviewing the concepts discussed in the prevsegsions, it can be concluded that
there are two parallel paths, illustrated by thedstd arrows. In the ‘first-order course design
path’, students are guided in the acquisition oftent related skills through study tasks with
the aim to meet the criteria for the content-bgssdiormance assessment. The second path is
the ‘higher-order course design path’, in whicldstuts are supported in the acquisition of
peer assessment skills, by means of peer assessslen(PA-tasks). These peer assessment
tasks, which are superposed on the regular ststtg tare characterised by collaborative

learning, more specific by social interaction, indual accountability and positive
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interdependence (Slavin, 1989). Students work tdsvéwo assessments: a content-related
assessmenthe first order course gophnd a peer assessmethe(higher order course goal
The two paths are integrated (see the two doti@avaj, in other words, the peer
assessment tasks are completely embedded in thetaiks of the course, because the
content of the study tasks provide input for therpessessment tasks. The first-order and
higher-order course design are the basic elemémite dramework, and are defined from the
theory of student involvement, the constructivgrainent theory and the design principles of
Stiggins (1987). At the end of a course, studeat®ho carry out a performance assessment,
which is subsequently object of the peer assessment
Empirical studies
Three experimental studies were conducted withenctimtext of teacher education to
illustrate how peer assessment can be integrated¢aurse according to the theoretical
framework presented in Figure 2. Moreover, in tresdies, the effects of an embedded
training in peer assessment skills on studentsbpaance in their peer assessment skills and
content-based skills were examined. The followegparch questions were explored:
1) Does training in peer assessment lead to the dewelot of the skill to assess the
work of peers (the higher order goal)?
2) Does following a training in peer assessment leaghtimproved task performance in
the domain of a course (the first order goal)?
3) What are perceptions of students and teachersdiagahe implementation of the
framework?
We expected that the training in peer assessmemdsitive effects on the
development of peer assessment skills as well aastrperformance in the domain of the

course.
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In the following sections we first describe the hoet that was directive for each
study. Then we present the design and procedwraadbf study. Overall results of the studies
will be summarised.

Method
Participants

The sample in each study consisted of first-yedrsatond-year students of a Primary
Teacher Training College in the Netherlands.

Materials

Peer assessment forét the end of the selected courses in each stidgests had to
assess the products that were object for perforenassessment on a blank peer assessment
form.

Rating form.To analyse the quality of the peer assessmentsvidrat written by the
students, a rating form with underlying variablesiged form the peer assessment model was
developed. Detailed information about the ratingn® can be found in Sluijsmans, Brand-
Gruwel, Van Merriénboer (2002) and Sluijsmans, Br&ruwel and Van Merriénboer &
Bastiaens (2003). Variables were related to thiéssidi defining criteria, giving feedback, and
writing an assessment report. In each study inddgr@mesearch assistants scored the peer
assessment forms with the rating form. For eaclalbke the interrater-reliabilities were
calculated. These reliabilities were acceptablafiovariables in each study (Cohen’s Kappa
>.95).

ExaminationsTo measure an effect of the peer assessmentigaan the
performance of students, the marks on the perfocmassessments given by the teacher were
analysed. These performance assessments werestuthies a lesson plan for discovery

learning (study 1), a video on creative learninydy 11) and a reflection paper (study IlI).
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Student questionnaire and structured student imgers.Before and after the courses
in each study, students filled out a questionnareut their perceptions on instruction and
assessment. Items were divided among several \@sieddated to instruction, vision on
instruction and assessment and the role of thestud assessment. The pre-test was carried
out to investigate the students’ perceptions oormourses that were comparable to the
courses that were selected in the studies. Thesegourses were not designed in a skill-
based way. The post-test concerned students’ pgensm@fter the redesigned course
according the approach chosen in the framework.stindents had to score the items on a
five-point Likert scale, varying from ‘I totally dagree’ to ‘I totally agree’.

Teacher questionnaire and interviefihe teacher educatongo were involved in the
course in the first and third study evaluated the peer assessment tasks by means of a short
guestionnaire. The questions concerned issuegddiathe framework on the basis of which
the courses were redesigned and the peer assedasienivere integrated. The questions
were related to two phases, the design phase cbilmse and the implementation phase.
Regarding the design phase, questions were asked #ieir experiences with the redesign of
the course and their co-operation with the othdeagues. Questions related to the
implementation phase concerned the experienceshatinstruction of the peer assessment
tasks and their vision on assessment and instruatid the role of students and themselves.
Design and procedure study |

The first study was carried out with 93 second-yadent teachers. A second-year
course on discovery learning was selected for rgde$he former version of the course was
designed from the perspective of the content dor#aproblem of this course was that
students felt that discovery learning was basidaiked to the physics domain, although four
other domains were also involved. Another probleas ¥hat students worked on several

course objectives that led to a high workload, aiththoughtful consideration why they had
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to work on specifically those products. To solvestd problems, the existing course was
redesigned from a skill-based perspective for timpgses of the present study. It was decided
that the new course objective was that studente wamed in their skill to design a lesson
plan on discovery learning in the context of onéheffive content domains. In operational
terms, at the end of the course students had iteedel lesson plan that was related to one of
the five content domains. Therefore, the 93 stutisathers were randomly distributed
amongst the pedagogy domain=20), the physics domain € 21), the philosophy domain
(n = 21), the mathematics domam= 21), and the music domain £ 10). Before the design
of the concrete study tasks, the involved teactiecomposed the skill of designing a lesson
plan on discovery learning similar to the way thdl 0 assess was analysed (Van
Merriénboer, 1997). This resulted in four main silils students had to acquire with regard
to the design of a lesson plan for discovery leamil) introducing a problem in a classroom
with pupils; 2) posing the right questions to thipits in relation to the introduced problem;
3) analysing the problem with pupils, and 4) sajvihe problem with pupils. A study task
was designed for each of the four skills in eactheffive content domains. The whole course
enclosed six classes of an hour and a half eaalpériod of four weeks: an introductory
class, four regular course classes, and one clagiich the students assessed the end product
of peers. In the four regular classes, the contdated study tasks regarding discovery
learning were instructed, based on the four slkdllsomplete overview of the organisation of
the course is given in Figure 3.
*»**INSERT FIGURE 3 ABOUT HERE****

Because the peer assessment skill is too complea tained in only one course (Van
Merriénboer, 1997), for this study it was decidedrain the students in the first main
constituent skilldefining criteria Half of the group was trained in peer assesssialis

(experimental groups) and the other half was nmtfol groups). Before the start of the
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course, the students filled out a student questibaras a pre-test. Both the control groups
and the experimental groups attended the regudaset as presented in Figure 3. The
experimental groups followed four embedded peerssssent tasks. In these tasks, that were
embedded in the four regular course classes, stutlad to define measurable criteria that
were related to each of the four skills for degigna discovery learning lesson plan. For this,
the teacher presented examples of valid and incallidria. Each peer assessment task was
characterised by interactive discussions betweestiidents to foster collaborative learning
and paid attention to the skills that are relateddfining criteria. Students were encouraged
to think about ‘personal’ course objectives andrtiation between course objectives and the
study tasks.

The time students in the control groups spent errgélqular classes was the same the
students in the experimental groups spent on tesek and the peer assessment tasks
together. Thus, the students in the control grdwgusrelatively more time to discuss the
content of the regular classes, because they diceneive the peer assessment training. In
each peer assessment task, a part of the whatealist for a lesson plan was developed.
This was done through constructive discussionseguiny the teacher. The students were
encouraged by the teacher to make their persoeasidxplicit. At the end of the fourth and
last peer assessment task, the students had#tkst criteria. During the course, all students
worked in dyads on the end product, which was &dex a lesson plan for an elementary
school. At the end of the course the dyads hadesemt their end product to the rest of their
group. In the last class of the course, both thdestts of the control groups and the
experimental groups were instructed to write aitptale peer assessment with regard to the
content of the lesson plan of the peer dyads. Baatent wrote four peer assessments,
because in each group there were four other dyaassiess. After the course, all students

filled out the same questionnaire as in the pre-Td®e teachers who taught the experimental
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groups filled out the teacher questionnaire aftehegoeer assessment task. In the two weeks
after the course, the teachers and 16 studentsimtereiewed.
Design and Procedure Study I

In the second study a similar experiment was sgbupin this study students were
trained in several assessment skills, instead lgftbe skill of defining criteria. For the
purpose of this study, a second-year course otivedaarning was chosen. The teachers that
were jointly responsible for this course first ried the course objective because the course
objectives were not revised for several years aadhers had developed multiple
perspectives on what the content should be. Itdeagled that students were guided in the
content skill “designing a creative lesson”. At tred of the course, students had to make a
videotape of a creative lesson that was designédamied out by themselves. The four
teachers collaboratively decomposed the skill sgigieéng a creative lesson. This resulted in a
concept map with a number of constituent skills. the domains art, Dutch language, and
music four one hour study tasks were defined, basetie constituent skills. In these tasks,
students learned how each domain was related abivcedearning and the design of creative
lessons. The pedagogy teacher designed four oneshaly tasks that integrated the tasks of
the domains art, Dutch language, and music. Thdendmurse enclosed an introductory class,
sixteen study tasks (four tasks per domain), atahaluding class in which the peer
assessment was organized.

Ninety-three student teachers were randomly asdigmeontrol groups and
experimental groups. The experimental groups waredd in three important assessment
skills, namely defining performance criteria, gyifeedback and writing assessment reports.
Before the start of the course, all students fibetithe questionnaire. During the course, all
students worked in subgroups of five or six stusl@mt their design of a creative lesson and

the group report. They prepared their lesson tlzest taped on video and subject of the peer
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assessment. In between classes, each student wodkédually on the individual report and
the content domain related assignments. Duringdlese the students of the experimental
groups performed the four peer assessment tasksedhour each. These tasks were
embedded in the study tasks of the pedagogy domathyvere closely related to the study
tasks concerning designing creative lessons. Hgng focused on the three main
constituent skills of the peer assessment modelKsgire 1).

In Task 1 students were introduced to the meaning of pesFssment and the product
that they were going to peer assess at the ergeafdurse. This product was a video of a
creative learning lesson taught by two second-gtatents. After this introduction students
watched a creative learning lesson on video, dssmdiand elaborated on the fragments in
which creativity was applied. This resulted inratfrough draft of the criteria that are
required for a creative lesson.

In Task 2the skill ‘defining criteria’was addressed. Examples of valid and invalid
criteria were presented. Students then furtheroetbd on the rough criteria for designing a
creative lesson they formulated in the first taldks exercise resulted in a list of 15 criteria
that are required for a creative lesson, which vaeceepted by the students and the teacher.

Discussing the purpose and guidelines for givingstactive feedback, was the
central topic inTask 3 In the peer assessment model, this is the gkitvide feedback for
future learning: First, the teacher asked the students what ithess were about feedback
and criticism. After a short discussion, the teaghtesented an expert-assessment report to
the students. This was an assessment report e lesson that was analysed in Task 1,
which was written by two experts on creative leagniStudents discussed the good examples
of constructive feedback. At the end of the tatikilents had to give each other feedback on
some aspects of their own work. The output of tdwk was a list of criteria for constructive

feedback.
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In Task 4 the students were trained in the third main sKilhe peer assessment
model, namelyjudge the performance of a pedn this final task, the three prior tasks were
integrated. To confront the students with ways Imolv an assessment report can be written,
they analysed the expert-assessment report anasdisd the structure that was applied by the
experts. They also discussed the language uséd mssessment, for example the use of
naive words, like ‘nice’. Based on the findingsidgnts defined a peer assessment form.

Instead of these tasks the students of the cogrtoolps attended four extra hours in
the pedagogic domain. During these hours, the abgtoups had the opportunity to elaborate
on certain aspects of creative learning. At theatie course, a peer assessment session was
organized for each group (approximately 25 studeintsvhich the video lessons of each
subgroup were shown (four video lessons in eachrd’ he peers were instructed to write a
gualitative peer assessment report with regarbdegaontent of the video lesson of each
group. The experimental groups were free to usetifygut of the peer assessment tasks. For
the peer assessment, the students from the cagningp had to use the regular course
materials from the study tasks. Each student vilote peer assessment reports, because in
each group there were three other subgroups tessasstter the course, all students filled out
the same questionnaire as in the pre-test.

Design and Procedure Study Il

The findings of the first and second study setdisign and goals of the third
experiment. In this study, 110 first-year studeichers were longitudinally trained in peer
assessment skills within three courses on mathesdthe study was set up according to a
within subject repeated measures design. Studantisipated for a period of seven months in
the experiment. In a two-hour intake session thait place a day before the start of the first
mathematics course, the students carried out gutpaties: filling out the questionnaire,

writing a reflection paper about prior experiengemathematics, and assessing an
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anonymous reflection paper. This anonymous reflagtiaper was previously marked as an
‘unsatisfactory’ one by the mathematics teacheterthe intake, all students attended three
successive courses on mathematics. Within the tmeeses students were confronted with
basic skills that are required for teaching mathersdo pupils. Besides that, the students had
to write a reflection paper after the first counsjch could be improved after the second and
third course to submit the final version of the gajpvo weeks after the last feedback session.
All students received training in the assessmeilitdsking the courses. The assessment
training was directed at three topics: what areartgmt criteria for a reflection paper (four
tasks in the first course), how to give feedbaulo(tasks in the second course), and how to
write an assessment report (two tasks in the tiardse). In this third course for example
students developed a peer assessment form basedexpert assessment report that was
written by the mathematics teacher. The outpubeffirst part of the training was a list of 19
criteria for a reflection paper. Students agreedegotiation with the mathematics teacher
that a good reflection paper contains for exameleaiticism, work field experiences,
personal expectations, and strengths/weaknesses.

In the second training, integrated in the seconas® students developed guidelines
for giving feedback. One guideline that studenteed on was that it would be positive for a
peer to mention their own learning experiencefitnassessment report.

In the third and last part of the training, whichssembedded in the third course,
students worked on a peer assessment form andedewitat is important in the writing of an
assessment report. An expert assessment repattactn example.

Students were instructed that the criteria, feeklpales and structure guidelines,
derived from the peer assessment training, coultelaful in writing the reflection papers
and the peer assessment. After each course, tienssthad to send their reflection paper to

the other students. This was done using the fiasilitf Blackboar8, a virtual learning
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environment. Each student had to assess the iefiguaper of another student, which was
organized in a way that every student had to assebsvas assessed by different peers. After
each course, a feedback session was organizededtmi the mathematics teacher. In these
sessions, in which a group of ten to twelve stusleatticipated, each student had to present
orally his or her assessment report. The writt@onewas given to the assessed student after
the feedback session. The students used the fdedbtw peers to rewrite and improve their
reflection paper. The student feedback can be degaas the formative assessment of the
papers. To decrease the test anxiety and to lemgitlieeperiod in which the peer assessment
skills were trained, students received no gradéBeomathematics teacher for their reflection
paper after each course. The role of the teachgtiméed to coaching and chairing in the
feedback sessions. The reflection paper that waewibased on the given peer feedback
after each course was used for the final gradenddyethe mathematics teacher. After the
third feedback session, an outtake session toae ptamilar to the intake. In this session, all
students filled out the student questionnaire ageliey also wrote an assessment report of
the same reflection paper that was presented imtake session.
General results

Three studies were set up to investigate the im@gation and the effects of the
framework, depicted in Figure 2. We will report #iféects for each of the three research
guestion separately. Table 2 shows the effects $irehe variables that concern our research
questions 1 (effect on the assessment skill) afadf@ct on the content related skill). Cohen
(1988) defined an effect size of approximatelyd@sZmall, of 0.5 as medium, and of 0.8 as
large.

Results showed positive effects of peer assesstmaéming on the students’ skill to
assess the work of peers (research question e lfirst study, it was found that the student

teachers from the experimental groups were moraldapn using the set criteria determined
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during the peer assessment tasks than the studeiers of the control groups. Effects on
other variables of the rating form were not foumahbably because the training only focused
on the skill ‘defining criteria’. In the subsequestady, the analyses of the qualitative peer
assessment reports revealed that the experimentgigwere more likely to use the criteria
and to give more constructive comments than thdestiteachers from the control groups.
The students who received training also scoredenigh structure and used less naive words.
In spite of the positive results reported in thstfiwo studies, it was concluded that student
teachers could not be regarded as expert assedsnra peer assessment training in one
course. The training in the longitudinal study waegrated in three successive mathematics
courses. Analysis of the peer assessments frointdidee and outtake data revealed
significant progress for most variables. All stutdemsed the criteria more adequately, gave
more constructive feedback, and wrote more stradtassessment reports after the training
period of ten months. Students also adopted a oridreal attitude in the outtake than in the
intake.

The second research question focused on the effé@tining peer assessment skills
on students’ content-related performance. No difiee between the performance quality of
the students from the control and from the expemialegroup was found in study |.
Explanations can be sought in the small progre$iseipeer assessment skill and the short
training period. In study I, in which the wholegzeassessment skill was trained, a positive
effect of the peer assessment training on the Bletaianing results was found. The student
teachers from the experimental groups outperforthedtudents from the control groups.
This same result was found in the third study, wtike total group of students wrote better
reflection reports after the training than befdre training.

We also examined the perceptions of the studemtseathers regarding the

implementation of the framework for integrating passessment in teacher education.
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Results of the three studies showed that the stsideare more positive about the instruction
and the integration of assessment and instrucfien they took the redesigned course. The
renewed course, which was designed from a skiktgerspective and consisted of tasks
that fostered collaborative learning and interagtied to an active participation of student
teachers and the teachers. It can be concludethtéhatudent teachers positively changed
their view on aspects of learning and assessméely Were more satisfied about the classes
and the criteria, and goals were more clear. Theeafbthe teacher was also evaluated in a
more positive way. The student teachers indicdtatithey are more capable in assessing than
before the redesign of the course.

Teacher experiences were investigated in thedirdtthird study. It appeared that the
redesign process and the implementation phase dkdanlot of effort of the teachers that
were involved in the courses. The need for revisibtihe courses did lead to some resistance.
Some teachers doubted the value of the peer asseisand were sometimes reluctant to give
up some part of their content expertise on belali®‘higher order’ skills. In both studies,
however, the teachers had no major problems inuicistig the peer assessment tasks. The
teachers indicated that implementing the peer ass&s training led to a rethinking of the
existing course and stimulated them to view thaerfrom a different perspective.

Discussion

A theoretical framework for integrating peer aseesst in teacher education was
presented and evaluated in three studies. Each stasl conducted within a teacher training
context, in which the skill to assess peers’ warkansidered to be important. Our hypothesis
was that if student teachers were trained to asBegserformance of peers, this should lead to
a general improvement in their peer assessmets skilwell as their task performance in the
domain of the course. Results of the studies coraibd this hypothesis. Nevertheless, it

became apparent that the training had to be matersatic and of longer duration than was
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feasible to organise in the available context ameé span. The studies focused on short-term
effects of the training in peer assessment. lbigeivable that peer assessment training and
more critical reflection about assessment mighehalong-term effect for students.

A relevant question for future research is howdésign of courses and the design of
assessment training is most conducive to skill stipn. A reconsideration of the peer
assessment model and the collaborative activitigswere used in the framework appear to
be desirable. It is also interesting to elaboratéher on the relationship between peer
assessment skill acquisition and content skill esiton.

A restriction of the rating form used in the stigig that it measures the use of the
appropriate criteria, and the extent to which stislenade positive, negative or constructive
comments. This, however, does not necessarily riedrhe students apply the criteria
adequately and correctly. In-depth analyses ofesttgd written assessment reports by content
experts are recommended with regard to the liroistof the rating form. It needs further
analysis and research to develop a reliable asse$snstrument for analysing assessment
skills.

By involving students in the design of instructenmd assessment, they become aware
of how and on what knowledge and skills they asessed. Peer assessment can be
conceived as an evaluative device, but in our agmiradt is also a powerful learning activity.
The student is introduced as an important collaboraith the teacher in the creation of tasks
as well as in developing guidelines for scoring amedrpretation. Until today, many tests are
kept under lock and key so students do not havevlketge about them ahead of time. By
doing this, students will study in a particular wayhe hope that this will improve their test
performance, but there is virtually no way thatistots can ‘learn by doing’ in the way that
they learn while engaging in a performance bassédsassnent in which they were involved as

one of the assessors (Frederiksen, 1984).
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The framework has implications for course desigithitv the framework of skill-
based curriculum design, the educational mategiabilonger defined from the perspective of
the content domain, but from the perspective ofstils (Tillema, Kessels, & Meijers, 2000).
This means that skills are trained in the contéxifferent content domains. Working with
the framework encouraged teacher educators to #bolt the performance assessment at the
beginning of a course design process. Assessmigasdhe learning process and overrides
practically every other aspect of curriculum degjigpnghurst & Norton, 1997). Changing
assessment practices towards more performance-bppeshches, will inevitably lead to a
revision of instruction. Instruction, assessment] karning and teaching strategies have to be
completely aligned. Educators must develop appatpassessments that have no single right
answer and in which students’ argumentation isikedefending their solution. The
involvement of students in these processes implesxtra investment. Although the studies
focused mainly on the training of student teachef®gcame increasingly apparent that much
effort has to be put into the professional develephof teacher educators. Meanwhile,
initiatives are conducted to define a vocationafipe for teacher educators (Koster &
Korthagen, 2001). The competencies of teacher ¢otscare operationalised (Plake, Impara,
Fager, 1993). Designing rich, authentic performassessment is one of these competencies
that deserves special attention. After all, assessis the tail that wags the dog.

Changing assessment practices and views on leaanihg¢he role of students in this,
is a considerable challenge in teacher educatidrhagher education in general. The success
of sound assessment practices lies on the oneihandose relationship between learning,
instruction, and assessment, on the other handalifigd (student) assessors. The presented
framework and the studies in this article attemptechake a contribution on both aspects.
Important guidelines for practice are that studeetsd to be guided in their skill-

development, that a clear definition of performaacteria is crucial for effective
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assessments, that collaborative activities nede &timulated, and that teacher educators
receive training in instructional design and al&tive assessment approaches. From the
‘practice as you preach’ - philosophy, an importomdition for successful initiatives on the

student level is that teachers are receptive fibretection and change.
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Table 1.

Description of the constituent peer assessmeris skil

First level Description

Define assessment criteria The student activeliqigeites in a group discussion to reach a common
understanding about the assessment criteria fqurtiduct to be assessed

Judge the performance of a peer The student assesgdedually a product of a peer by first anahgthe product
and then formulating the discrepancies betweepitbduct and the criteria. The
formulated discrepancies are written down in a pssessment report

Provide (anonymous) feedback foil he student writes a feedback report that providedback for future courses. This

future learning feedback:

. confirms that the peer’s understanding of whatpiteeluct required
was correct;
. helps the student to add information to his ownvikdedge when they
experience an information gap;
. helps the peer to replace the erroneous informatidthmore accurate
information.
Second level Description

Develop ‘personal’ course objec- The student presents his personal interpretatibtieeacourse objectives and

tives on the basis of given course argumentates his view in a group session

objectives and group discussion

Describe a personal report on  The student individually writes a report that refiehis interpretation of the course

course objectives objectives

Couple course objectives to studyln collaboration with his peers, the student reddte defined course objectives to

tasks the different tasks he has to carry out to reaelttiurse objectives and formulates
which part of the task contributes to which courbgective

Develop measurable criteria for In collaboration with his peers, the student ltbes criteria that were decided for the

each study task task; these criteria are the result of the taskyaisa

Analyse the performance of a peer The studentiidg@ally applies the assessment criteria to the yrbdf the peer
after reading the product and marks the evidencthéopresence of the criteria

Formulate discrepancies in a peerThe student writes an assessment report on théygabthe product which reflects

assessment report evidence for reaching the desired criteria at tagetevel

Formulate points for improvement The student writelvidually a number of points for improvemensbed on the
assessment criteria and the group discussionsichwine assessment criteria were

decided
Reflect on points of improvement Based on the assessed product, the student indliigresents and argumentates
for the peer points for improvement to the peer
Third level Description

Analyse given course objectives The student in&tspgiven course objectives based on prior knovdeddl
personal values

Summarise results of the group The student takes an active role in the group dson and writes a report which

discussion represents the outcomes of the discussions

Analyse the study task The student discusses tidg sask with the peers and formulates commonraite
that the student must meet to carry out the taskgroper way




Table 2.

Effect sizes of main effects for variables conceyithe three research questions

variables Study |  Study Il Study IlI
Question 1: Development of peer assessment skill
Using criteria 0.51 1.31 1.43
Constructive comments ns 1.02 1.22
Structure ns 0.31 2.61
Naive words ns -0.61 ns

Question 2: Improved task performance
Learning results ns 0.72 2.24

Note:ns = not significant



Figure Caption
Figure 1.Skill decomposition peer assessment
Figure 2. Student involvement and course design for powddaining environments — an
integrated framework
Figure 3. Organisation of the redesigned course ‘Designingc@very Learning Lesson

Plans’



— = develop "personal”

analyse given
course objectives

course objectives

summarise results
of the group
discussion

write a personal
report on course
objectives

define assessment

couple course

analyse the study

aitaia |l objectives to study task
tasks
develop
measurable criteria|
— ™ tor each study task
peer assessment judge the analyse the
kil performance of a j—m performance of a
peer peer
formulate
—® discrepancies in a
peer assessment
report
rovide feedback formulate points for
L P - P

for future learning

improvement

reflect on points of
improvement to
the peer




¥ characterised by

e collaborative
learning
e  social interaction
. individual
accountability
characterised by °  postive
interdependency
higher-order
course eer assessment skill
design e » P .
acquisition
A assessment
i PA task PA task of peer
embed- embed- embed- 3 embed- n assessment
ded ded ded ded skills
'I 'I in in \. A
v
Study Study Study Study
assessment
i task 1 | task 2 - task 3 | taskn »| of content-
: related skills
v
firt-order | _ _ __ _ __ __ __ __ o o o > content skill
course design acquisition

e constructive alignment
e student involvement
e design of performance

assesment (Stiggins)

*




INTRODUCTORY CLASS
FOR ALL STUDENTS
] »
N/ N/ 4
¥ ¥ ¥ ¥ 2 S=SES
First skl First skil First skill First skill StF';S‘tSk'ﬂ L
Study task 1 Study task 1 Study task 1 Study task 1 UM%,JS?:
MATHEMATIC PHYSICS PHILOSOPHY PEDAGOGY
(no PA-task)
" N\
Second skill Second skill Second skill Second skill ;ecdontd S:'g
Study task 2 Study task 2 Study task 2 Study task 2 UM{J SE}SC
MATHEMATIC PHYSICS PHILOSOPHY PEDAGOGY (no PAasK) regular
! ! ! ! classes
Third skill Third skill Third skill Third skill StTh(;rdtSkE' .
Study task 3 Study task 3 Study task 3 Study task 3 uMilJ Sﬁf}
MATHEMATIC PHYSICS PHILOSOPHY PEDAGOGY
(no PA-task)
'. L/
Fourth skill Fourth skill Fourth skill Fourth skill i 03”*: S‘;‘"‘l
Study task 4 Study task 4 Study task 4 Study task 4 UM{J SE}SC
MATHEMATIC PHYSICS PHILOSOPHY PEDAGOGY
(no PA-task) v
——
A A N A y
FINAL CLASS IN ONE OF THE CONTENT DOMAINS
PEER ASSESSMENT OF DISCOVERY LEARNING LESSON PLANS




